Bovine leukemia virus (BLV) is the etiological agent of the enzootic bovine leucosis. The BLV transcriptional promoter is located in 5′ long terminal repeat (LTR), which is composed of the U3, R, and U5 regions. One of the limiting factors in the study of BLV is the lack of sequence data in relation to geographical origin of strains and the potential effects of genetic variability on virus infectivity and disease progression. We would like to address this question by analysing LTR variability of BLV variants isolated from emerging cases of infection, recorded in already-cured herds. Our hypothesis is that the genetic variability in the LTR sequences of these isolates can be associated with transcriptionally down regulated provirus variants. DNA samples were isolated from PBLs of sixty cattle serologically positive for BLV, which were classified as a newly infected animals in herds having BLV free status. Additionally, twenty-five archival DNA samples were collected from East European countries: Poland, Russia, Ukraine, Moldova, and Croatia, representing endemic cases of BLV infection. Fusion PCR was developed and used for amplification of 531-bp fragment corresponding to the full length BLV LTR. Amplified fragments were sequenced and sequences were aligned using Muscle. The following steps of phylogeographic analysis were performed: (1) creation of trait information for the sequences, different molecular clock models, tree priors and parameters for the MCMC chain, (2) computation of Bayesian Markov chain Monte-Carlo simulations of 100 million steps in BEAST, (3) creation of a maximum clade credibility (MCC) tree in TreeAnnotator, (4) creation a Google Earth file of the MCC tree using SPREAD. The Shimodaira--Hasegaewa (SH) test was used to simultaneously compare sets tree topologies based on the partial env gene and LTR sequences. Comparative analysis of eighty-five sequences and sequences available from GenBank allowed the analysis of a new mutations in Geneious Pro 5.3. Sequence analysis of the BLV variants from new infections revealed 96.4 to 99.5 per cent homology, when compared to the archival DNA samples. Detailed analysis of LTR sequences showed ninety-one different mutations dispersed mainly along U3 and U5 regions. Out of these mutations, thirty-three were located in regulatory elements: Ebox1, TRE2, CRE2, Ebox2, NF-kB, PU Box, GRE, Ebox3, TATA Box, CAP site, DAS, and IRF binding site. The phylogenetic analysis of full length LTR sequences revealed the existence of three main groups (G1--G3) distinguished into two to five subgroups. Analysis of sequences belonging to G3 group and those from certain subgroups of G1 and G2 groups showed that they comprise distinct sets of BLV variants, which evolved separately. The topology of the phylogenetic maximum likelihood tree based on the env gene was in general similar to that of the maximum likelihood tree topology based on the LTR sequences. However, full matching between both trees was not been seen and revealed some conflicting nodes, according to the results of the SH test. In addition, information about the location of each sample was assigned to each sequence, and a discrete phylogeographic analysis was performed. A posterior probability distribution of trees was summarized as an MCC consensus tree with posterior probabilities of geographic areas plotted at interior nodes. The final tree was then visualized in FigTree software and the KML file successfully visualized geographical migration of BLV variants in Poland and neighboring countries. The phylogenetic analysis of LTR-related sequences analysed in this study revealed that they can be classified into major clades. LTR sequences were suitable to perform phylogeographic analysis of BLV variants circulating in Poland. This analysis can be an alternative to env gene based phylogenetic methods. Detailed analysis of LTR sequences showed ninety-one point mutations dispersed mainly along U3 and U5 regions of the LTR. About thirteen of these mutations were located within promotor contained in the U3 region of BLV and these could be associated with diminished transcriptional activity.
